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T h e  problem. The purpose of t h i s  s t u d y  was t o  
address  t h e  d i r e c t  teaching  of c r i t i c a l  t h i n k i n g  and 
problem solving s k i l l s ,  and t o  determine i f  the process  
bene f i t ed  four th  grade s t u d e n t s  by inc reas ing  sco res  on 
a reading  end-of-book t e s t .  
Procedures. Two s i m i l a r ,  but  not randomly 
s e l e c t e d  fourth grade c l a s s e s ,  were chosen t o  t a k e  p a r t  
i n  t h i s  study. Both groups were given i d e n t i c a l  
c r i t e r i o n  referenced end-of-book reading  pretests. The 
experimental  group was then  t r e a t e d  w i th  the CoRT 
program (Cognitive Research T r u s t ) .  The CoRT program 
emphasized the  d i r e c t  t each ing  of c r i t i c a l  t h i n k i n g  
s k i l l s .  The  cont ro l  group rece ived  regu la r  reading 
i n s t r u c t i o n  during t h i s  p e r i o d .  Af te r  1 2  weeks of 
i n s t r u c t i o n  i n  the CoRT Program, both groups were given 
t h e  p o s t  test t o  determine the ga in  which had occurred.  
A n  ANCOVA was run on t h e  d a t a  t o  make s t a t i s t i c a l  
adjustments on t h e  dependent v a r i a b l e  o r  t e s t i n g  
device.  Comparisons were made on t h e  a d j u s t e d  means. 
F i n d i n ~ s .  A comparison of ad jus ted  means 
i n d i c a t e d  t h a t  t h e r e  were no s t a t i s t i c a l l y  s i g n i f i c a n c e  
d i f f e r e n c e s  between t h e  exper imenta l  group and t h e  
con t ro l  group a t  the  . 0 5  l e v e l .  The n u l l  hypothes is  
was n o t  r e j ec ted  as a r e s u l t  of t h e  f ind ings .  A d e l t a  
test w a s  ca lcu la ted  t o  determine i f  t h e r e  w e r e  
p r a c t i c a l  s ign i f i cance  t o  t h e  f ind ings .  The d e l t a  test 
i n d i c a t e d  t h a t  a p r a c t i c a l  s i g n i f i c a n c e  d i d  e x i s t .  
Conclusion. No s t a t i s t i c a l l y  s i g n i f i c a n c t  
d i f f e r e n c e s  were found t o  e x i s t  between t h e  
experimental  and cont ro l  groups.  Consensus by leading  
re sea rche r s  support t h e  f i n d i n g s  of t h e  s t a t i s t i c a l  and 
p r a c t i c a l  s ign i f i cance  a l though  only p r a c t i c a l  
s i g n i f i c a n c e  was supported by this study. 
Recommendations. T e s t i n g  and a c c u r a t e l y  measuring 
t h e  g a i n  i n  c r i t i c a l  t h ink ing  and problem s o l v i n g  
s k i l l s  i s  extremely  hard t o  accomplish .  The writer 
s u g g e s t s  more r e s e a r c h  is  needed to determine t h e  
e x t e n t  t o  which c r i t i c a l  th inking s k i l l s  c a n  be taught. 
Past research, coupled  w i t h  encouraging results in  t h i s  
s t u d y ,  i n d i c a t e d  t h a t  t h e  implementation of CoRT 
cr i t i ca l  thinking s k i l l s  i n t o  the curriculum may 
produce favorable r e s u l t s .  
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Chapter  I 
INTRODUCTION 
R a t i o n a l e  
Teachers  and a d m i n i s t r a t o r s  have  long  been 
f r u s t r a t e d  by s t u d e n t s '  i n a b i l i t y  t o  t h i n k  c r i t i c a l l y  
and s o l v e  problems. For many g e n e r a t i o n s  academic 
d i s c i p l i n e s  and t eacher -cen te red  pedagogy have been 
relied upon t o  t r a n s m i t  t o  s t u d e n t s  t h e  t h i n k i n g  s k i l l s  
t h e y  need (Edwards, 1985) . I n c r e a s i n g l y ,  it has  become 
c l e a r  t h a t  t h i s  f a i t h  h a s  been mi sp l aced .  
S t u d i e s  such a s  t h a t  of Gunstone and White ( 1 9 8 0 )  
have shown t h a t  even t h e  best p r o d u c t s  of o u r  secondary  
s c h o o l s  have impover ished t h i n k i n g  s k i l l s .  S i m i l a r l y ,  
s t u d i e s  such a s  t h a t  of Edwards a n d  Marland ( 1 9 8 4 )  have  
conc luded  t h a t  what i s  go ing  on i n s i d e  t h e  heads  of 
c h i l d r e n  i n  c lassrooms i s  f a r  removed from what one 
would want .  P r o f e s s i o n a l  j o u r n a l s ,  e d u c a t i o n  r e p o r t s ,  
r e s e a r c h e r s ,  and s t a t e  depar tments  of e d u c a t i o n  now a r e  
f o c u s i n g  on t h i s  problem i n  e d u c a t i o n .  One cause  of  
t h i s  problem i s  t h a t  s t u d e n t s  w e r e  accustomed t o  
t e a c h e r s  t e l l i n g  them what t o  do, when t o  do it, and 
h o w  t o  behave when t h e y  do it .  
Thinking s k i l l s  a r e  not a  new t o p i c  i n  educat ion.  
The major advocate of inquiry/problem so lv ing  was John 
Dewey. The s t e p s  of i n q u i r y  (Dewey, 1933) ,  o f t e n  
c a l l e d  t h e  s c i e n t i f i c  method, a r e  f ami l i a r  t o  
educators .  H i s  e s s e n t i a l  func t ions  he lp  i n  t h e  
a n a l y s i s  of t h e  process and planning of procedures and 
techniques t o  use  i n  prepar ing  classroom experiences 
( F a i r  & Kachaturoff, 1988) .  The i n q u i r y  method i s  a 
process  of i n v e s t i g a t i o n  which moves through these  
s t eps :  (a) recognizing t h e  problem, ( b )  analyzing t h e  
problem, ( c )  formulat ing an  hypothes is ,  ( d )  s e l e c t i n g  
and d e f i n i n g  problems, ( e )  c o l l e c t i n g  d a t a ,  and 
( f ) drawing conclusinons based upon d a t a .  
Ideas  from Dewey's work a s s i s t e d  i n  t h e  
development and i d e n t i f i c a t i o n  of l e v e l s  of th inking  
s k i l l s  as  descr ibed i n  Bloom's taxonomy (1956) .  These 
ideas  were i d e n t i f i e d  a s  follows: ( b )  knowledge from 
informat ion  and f a c t s ,  ( b )  comprehension o r  t r a n s l a t i n g  
and i n t e r p r e t i n g ,  ( c )  a p p l i c a t i o n  of ideas  t o  s p e c i f i c  
s i t u a t i o n s ,  ( d )  a n a l y s i s  which inc ludes  recognizing 
assumptions, hypothesis ,  and support ing f a c t s ,  
( e )  syn thes i s  o r  making a s t r u c t u r e  no t  t h e r e  be fo re  o r  
being a b l e  t o  analyze a set of a b s t r a c t  r e l a t i o n s ,  
( f ) e v a l u a t i o n  o r  judging i n  t e rms  of i n t e r n a l  
s t a n d a r d s  which may o r  may n o t  be  va lue - laden .  
I n  a n  e f f o r t  t o  make i n s t r u c t i o n  i n  t h i n k i n g  more 
manageable f o r  t e a c h e r s ,  Taba grouped t h i n k i n g  
ab i l t i e s  much as Bloom d i d  i n  h i s  taxonomy ( F a i r  & 
S h a f t e l ,  1 9 6 7 ) .  Taba d e s c r i b e d  t h i n k i n g  s k i l l s  i n  t h e  
f o l l o w i n g  way: ( a  ) c o n c e p t u a l i z i n g  o r  forming i d e a s  
and c o n c e p t s ,  ( b )  i n t e r p r e t i n g  o r  making more meaning 
o u t  o f  a  set o f  d a t a  t h a n  is l i t e r a l l l y  t h e r e ,  
( c )  a p p l y i n g  o r  u s i n g  i d e a s  i n  new and s p e c i f i c  
s i t u a t i o n s ,  ( d )  e v a l u a t i n g  o r  judging by s t a n d a r d s ,  
which may o r  may n o t  be va lue - l aden .  S i n c e  Dewey's 
t ime ,  e ach  decade  ha s  add re s sed  c u r r i c u l a r  r e fo rm i n  
t h e  a r e a  of c r i t i c a l  t h i n k i n g .  There i s  a growing 
i n t e r e s t  i n  t e a c h i n g  t h i n k i n g  and s e v e r a l  programs have 
been de s igned  s p e c i f i c a l l y  f o r  t h a t  purpose .  These  
programs d i f f e r  i n  many ways: i n  t h e i r  t h e o r e t i c a l  
r a t i o n a l e ,  i n  t h e i r  methods, i n  t h e  t y p e  o f  s t u d e n t s  
f o r  whom t h e y  t e a c h ,  and i n  t h e  ev idence  o f  t h e i r  
e f f e c t i v e n e s s .  Most do n o t  f a l l  i n t o  n e a t  c a t e g o r i e s  
and d e f i n i n g  them i s  a compl i ca t ed  p roce s s .  Many o f  
t h e  programs d o  ach i eve  f a v o r a b l e  r e s u l t s  which can no t  
be i g n o r e d  (Chance, 1 9 8 6 ) .  
Some t e a c h e r s  w i l l  resist any  new a d d i t i o n s  t o  an 
a l r e a d y  crowded curriculum. However, t h e r e  a r e  s e v e r a l  
compell ing reasons  f o r  t h e  i n c l u s i o n  of t h i n k i n g  
s k i l l s .  The work place  of t h e  f u t u r e  w i l l  be one o f  
fas t -paced  changes f o r  t oday ' s  s t u d e n t s .  They w i l l  
have t o  be prepared t o  change jobs s e v e r a l  times 
throughout  t h e i r  working c a r e e r .  There i s  a movement 
i n  bus ines s  toward shared d e c i s i o n  making and 
s i t e -based  management. A l l  workers w i l l  have t o  be 
prepared f o r  and f a c e  t h e s e  c h a l l e n g e s .  Assessments of 
s t u d e n t  achievement suggest  t h a t  t o d a y ' s  s t u d e n t  
popula t ion  may be f a i l i n g  t o  deve lop  e f f e c t i v e  t h i n k i n g  
and problem s o l v i n g  s k i l l s  (Bransford  & Sherwood, 
1 9 8 6 ) .  
There i s  a l s o  a  need f o r  s t u d e n t s  of a l l  ages  t o  
be a b l e  t o  make sound d e c i s i o n s ,  Te l ev i s ion  t e l l s  t h e  
American p u b l i c  what t o  purchase,  how t o  a c t ,  what t h e  
news means, and more. Chi ldren  must  have t h e  a b i l i t y  
t o  s o r t  the t r a s h  from what i s  impor tan t  and u s e f u l ,  
and t o  d i s t i n g u i s h  between what i s  en te r t a inmen t  and 
f a c t .  Cruc ia l  dec i s ions  about t h e  use  of d r u g s ,  
a l c o h o l ,  and s e x  a r e  t h e i r s  t o  d e c i d e .  
I n  s choo l s ,  achievement of b a s i c  l i t e r a c y  i s  n o t  
enough. Advocates of t each ing  t h i n k i n g  s k i l l s  s a y  t h a t  
o u r  g o a l  i n  educat ion should be t o  produce s t u d e n t s  who 
a r e  l i t e r a t e  and competent t h i n k e r s .  New r e s e a r c h  on 
h o w  peop le  l ea rn  t o  t h i n k  i n d i c a t e s  t h a t  menta l  
p r o c e s s e s  a s soc i a t ed  w i t h  t h ink ing  a r e  no t  of  a "higher  
o r d e r "  of mental development. Thinking s k i l l s  a r e  
i n t i m a t e l y  involved i n  s u c c e s s f u l  l e a r n i n g  even a t  t h e  
e a r l y  e lementary l e v e l  and  should pervade t h e  e n t i r e  
cu r r i cu lum from k inde rga r t en  through grade  1 2 .  
C u r r e n t  c o g n i t i v e  r e s e a r c h  h a s  shown t h a t  l e a r n i n g  
r e q u i r e s  knowledge, but  knowledge cannot  be g iven  
d i r e c t l y  t o  s t u d e n t s .  S tuden t s  need t o  e l a b o r a t e ,  
q u e s t i o n ,  and examine r e l a t e d  in format ion  i n  o r d e r  t o  
b u i l d  new knowledge s t r u c t u r e s .  The new in fo rma t ion  
must be l i nked ,  i n t e r p r e t e d ,  and exp la ined ,  bu t  no t  by 
t h e  teacher--by t h e  s t u d e n t  involved (Resn ick  & 
Klopfe r ,  1 9 8 9 ) .  
John Edwards ( 1 9 8 5 )  of James Cook U n i v e r s i t y  i n  
A u s t r a l i a  has  conducted r e s e a r c h  on what h i g h  school  
s t u d e n t s  were t h i n k i n g  d u r i n g  c l a s s  l e c t u r e s .  H e  
v ideo taped  se l ec t ed  s t u d e n t s  du r ing  a  t e a c h e r ' s  
l e c t u r e .  Immediately a f t e r ,  he conferenced w i t h  each 
a s  t h e y  watched t h e  t a p e  a sk ing  them what t h e y  w e r e  
t h i n k i n g  about as t h e  l e c t u r e  progressed .  Few were 
ever on t a s k .  H e  concluded t h a t  s t u d e n t  involvement in 
a l e s s o n  was a  must f o r  l e a r n i n g  t o  t a k e  p l a c e .  
Involvement ha s  a major  r o l e  i n  t h e  t h i n k i n g  
c u r r i c u l u m  ( D e  Bono, 1986 ) . 
Statement  of t h e  Problem 
Over t h e  l a s t  20  y e a r s  t h e r e  has  been a r e su rgence  
i n  i n t e r e s t  i n  t h e  d i r e c t  t e a c h i n g  of t h i n k i n g  s k i l l s .  
The Harmony A r e a  School D i s t r i c t  h a s  s t a t e d  i n  i t s  
ph i l o sophy  of educa t i on ,  "The b a s i c  knowledge o b t a i n e d  
by c h i l d r e n  must be enhanced w i t h  t h e  s k i l l s  of 
c r i t i c a l  t h i n k i n g ,  problem s o l v i n g  and d e c i s i o n  
making. " 
C u r r e n t l y ,  t h e r e  a r e  a  l a r g e  number of  programs 
c l a iming  t o  t e a c h  s t u d e n t s  improved t h i n k i n g  s k i l l s .  
Few of  t h e s e  programs have been c a r e f u l l y  e v a l u a t e d  by 
independen t  r e s e a r c h e r s .  
To de te rmine  t h e  impact  of t h e  d i r e c t  t e a c h i n g  of  
t h i n k i n g  s k i l l s ,  the f o l l owing  q u e s t i o n s  need t o  be 
asked:  
1. Can d i r e c t  t e a c h i n g  of t h i n k i n g  s k i l l s  improve 
s t u d e n t s 1  t e s t  s c o r e s  i n  r e ad ing  o v e r  a s h o r t  
p e r i o d  of t ime? 
2 .  What r e a d i n g  s k i l l s  w i l l  b e n e f i t  from d i r e c t  
t e a c h i n g  of t h i n k i n g  s k i l l s ?  
Hypotheses 
The i n v e s t i g a t o r  used  t h e  fo l l owing  r e s e a r c h  
hypotheses  f o r  t h i s  s tudy :  
1. There w i l l  be a s i g n i f i c a n t  i n c r e a s e  i n  t h e  
r e a d i n g  t e s t  s c o r e s  of a l l  s t u d e n t s .  The 
dependent v a r i a b l e  o r  t e s t i n g  dev ice  w i l l  b e  a 
redes igned  c r i t e r i o n  r e f e renced  end-of -book 
b a s a l  read ing  t e s t .  
2 .  The independent v a r i a b l e  o r  group r e c e i v i n g  
t h e  l e v e l  one Cogni t ive  Research T r u s t  (CoRT) 
i n s t r u c t i o n  w i l l  show improvement a t  a 
s i g n i f i c a n t l y  h i g h e r  l e v e l  t han  t h e  c o n t r o l  
group. 
S i q n i f i c a n c e  of  t h e  Study 
The idea  o f  t each ing  t h i n k i n g  has  become something 
of  a bandwagon, wi th  a r u s h  t o  t e a c h  t h e  most f a m i l i a r  
form of i t - - c r i t i c a l  t h i n k i n g .  C r i t i c a l  t h i n k i n g  h a s  
a p l a c e ,  b u t  t h e r e  i s  a very grave  danger i n  b e l i e v i n g  
t h a t  i s  a l l  t h e r e  i s  t o  t h ink ing  (de  Bono, 1 9 8 3 ) .  
The CoRT Thinking Lessons w e r e  chosen f o r  t h i s  
s t u d y  because t h e y  a r e  a simple,  p r a c t i c a l ,  c l e a r ,  
focused ,  and s e r i o u s  approach t o  t h e  t e a c h i n g  o f  
t h i n k i n g .  They e a s i l y  l e n d  themselves t o  c o o p e r a t i v e  
group work and a g loba l  p e r s p e c t i v e .  The s p e c i f i c  
purpose of CoRT one l e s sons  i s  to  broaden p e r c e p t i o n  so  
t h a t  any t h i n k i n g  s i t u a t i o n  w i l l  be viewed beyond t h e  
obvious ,  immediate, and e g o c e n t r i c .  The d i r e c t  method 
was chosen because it i s  more focused and e a s i e r  t o  
measure.  
D e f i n i t i o n  of Terms 
CoRT Thinkinq Lessons i s  an acronym t h a t  s t a n d s  
f o r  Cogn i t i ve  Research  T r u s t .  Based o n  t h e  premise 
t h a t  i t  is indeed  p o s s i b l e  t o  t e a c h  t h i n k i n g  a s  a  
s k i l l ,  i t  c o n t a i n s  6 0  l e s s o n s  d i v i d e d  i n t o  s i x  sets o f  
1 0  l e s s o n s  each .  
H iqhe r - l eve l  t h i n k i n q  s k i l l s  i s  a g e n e r i c  term 
t h a t  r e f e r s  t o  any of  s e v e r a l  a b i l i t i e s ,  i n c l u d i n g :  
c r e a t i v e ,  d i v e r g e n t ,  o r  f l u e n t  t h i n k i n g ;  c o g n i t i v e  
complex i ty ;  and problem so lv ing .  These  s k i l l s  a r e  
a n a l y t i c a l  i n  n a t u r e  a s  opposed t o  p e r c e p t u a l  and a r e  
o f t e n  a  source  of  many e r r o r s  i n  t h i n k i n g  
( de  Bono, 1 9 8 3 ) .  
S t a t emen t  of General  M e t h o d o l o q ~  
I n s t r u m e n t a t i o n  
The end-of-the-book t e s t  from t h e  c u r r e n t  b a s a l  
r e a d i n g  s e r i e s  h a s  been redes igned  (see Appendix A )  i n  
o r d e r  t o  measure t h e  s k i l l s  c l o s e l y  connec ted  t o  h i g h e r  
l e v e l  t r a i n i n g  a b i l i t y .  Not a l l  r e a d i n g  s k i l l s  w e r e  
t e s t e d .  Both g roups  w e r e  given t h e  p r e t e s t  and i n  1 2  
weeks t h e y  were admin i s t e r ed  t h e  same t e s t  a g a i n .  T h i s  
gave a c l e a r  p i c t u r e  of t h e  amount of growth which 
took  p l a c e  du r ing  t h e  t i m e  p e r i o d .  
Much c a r e  was g iven  i n  p r e p a r a t i o n  f o r  t h e  
a d m i n i s t r a t i o n  of  t h i s  c r i t e r i o n - r e f e r e n c e d  t e s t .  The 
i n s t r u c t o r s  who admin i s te red  t h i s  t e s t  became f a m i l i a r  
w i t h  t h e  tes t  w e l l  i n  advance of t h e  t e s t i n g  d a t e  ( s e e  
Appendix C ) . The t e a c h e r s  c l o s e l y  moni tored  t h e  
s t u d e n t s f  t e s t - t a k i n g  behav io r  t o  make sure e a c h  c h i l d  
f o l l owed  and  unders tood d i r e c t i o n s .  The tes t  was n o t  
t imed .  
Sampl inq  
Groups f o r  t h i s  s t u d y  i n c l u d e d  60 s t u d e n t s  i n  two 
f ou r th -g r ade  classrooms who were d i v i d e d  a t  random 
p r i o r  t o  t h e  s t a r t  of t h e  1 9 8 9 / 9 0  schoo l  y e a r .  The 
t r e a t e d  group were t a u g h t  CoRT Thinking S k i l l s  two 
t imes  p e r  week a t  4 0  minutes  per t r e a t m e n t  f o r  a t o t a l  
o f  9 6 0 m inu t e s .  The c o n t r o l  g roup  r e c e i v e d  no 
t r e a t m e n t .  
The CoRT one l e s s o n s  i n t r o d u c e  t h e  b a s i c  t r a i n i n g  
s k i l l s  of t h i n k i n g .  The s t u d e n t s '  p e r c e p t i o n  i s  
broadened by demons t ra t ing  a number of  d i f f e r e n t  
d i r e c t i o n s  t h a t  t h i n k i n g  can f o l l o w .  Each l e s s o n  
i n c l u d e s  a n  i n t r o d u c t i o n ,  p r a c t i c e  i t e m s ,  p r o c e s s  
discussions, p r i n c i p l e s  involved in t h e  s k i l l ,  and a 
project to conclude  the s k i l l .  
Chapter I1 
REVIEW O F  THE LITERATURE 
Introduct ion 
The renewed i n t e r e s t  i n  how t o  teach  s tudents  t o  
b e  b e t t e r  t h i n k e r s  i s  one of the most important 
d i r e c t i o n s  t h a t  educat ion has taken i n  recent  years .  
I n  j u s t  a s h o r t  t i m e ,  t h e  l e v e l  of s o p h i s t i c a t i o n  of 
e d u c a t o r s  ' e f f o r t s  t o  develop, implement, and e v a l u a t e  
programs t h a t  t e a c h  th inking  has r i s e n  considerably 
(Baer,  1 9 8 8 ) .  
E f f o r t s  t o  f i n d  a  program t o  e f f e c t i v e l y  teach 
t h i n k i n g  skills were no t  f o r  the  purpose of advocating 
a c o u r s e  of s tudy  f o r  an  exclusive group of g i f t e d  
a n d t a l e n t e d  o r  college-bound s tuden t s .  The program had 
t o  e n r i c h  the curr iculum of a l l  s t u d e n t s  a t  a l l  l e v e l s  
and would produce l i v e l y ,  s t imula t ing  classrooms. 
Methods of Teachins 
C o g n i t i v e  s k i l l s  can be taught  wi th in  the  context  
of t h e  usual school  s u b j e c t s ,  by t r a i n i n g  i n  a  s p e c i f i c  
school  s u b  j ect, o r  by a combined approach ( ~ e r r n s t e i n  &
Nickerson ,  1986  ) . 
D i r e c t  Teachinq 
One m e t h o d  of  t e ach ing  t h ink ing  i s  by d i r e c t l y  
t e a c h i n g  c l a s s e s  i n  " How t o  Think. " A program of t h i s  
k i nd  is ( c o g n i t i v e  Research T r u s t ) .  Edward 
de Bone d e v e l o p e d  t h i s  program i n t o  a  series of l e s s o n s  
that build and alter  t h i n k i n g  p roce s se s .  The l e s s o n s  
focus on t h e  p e r c e p t u a l  a s p e c t  of t h i n k i n g  and may b e  
used  on s t u d e n t s  a t  any l e v e l .  However, de Bono 
b e l i e v e d  t h a t  t h i n k i n g  i s  b e s t  t a u g h t  t o  youngs t e r s  i n  
the m i d d l e  grades, where mot iva t ion  i s  very h igh .  
Four  l e v e  1 s of achievement were expec ted :  
( a  ) a w a r e n e s s  of t h i n k i n g  a s  a  s k i l l ,  ( b )  a s t r u c t u r e d  
approach t o  t h  i n k i n g  a s  cho ice  and a l t e r n a t i v e s ,  
( c )  the o r g a n i z a t i o n  of t h ink ing  as a s e r i e s  of s t e p s ,  
and  ( d )  t h e  ~ o n s c i o u s n e s s  of t h e  me t acogn i t i ve  l e v e l  of 
t h i n k i n g .  In o t h e r  words, s t u d e n t s  were t h i n k i n g  abou t  
t h i n k i n g .  
John E d w a r d s  ' (1985)  r e s e a r c h  i n d i c a t e s  t h a t  
d i r ec t  t e a c h i n g  of t h i n k i n g  has a p o s i t i v e  e f f e c t  o n  
test scores of many t y p e s .  In one s t udy ,  a  t e n t h  g r a d e  
s c i e n c e  was d i v i d e d  i n  h a l f .  The c o n t r o l  group 
taught t h e  r e g u l a r  s c i e n c e  cu r r i cu lum.  The o t h e r  
g roup  Was t a u g h t  o ne  h a l f  of t h e  s c i e n c e  cu r r i cu lum and 
the remainder of  t h e  c l a s s  t ime was s p e n t  t e ach ing  CORT 
s k i l l s .  On t h e  end-of-the-year sc i ence  tes t ,  s tuden t s  
who had received the  CoRT t r a i n i n g  scored b e t t e r  on the  
t e s t  t han  those who had received more s c i e n c e  
i n s t r u c t i o n  ( d e  Bono, 1 9 8 3 ) .  Other s t u d i e s  of Edwards' 
showed s t a t i s t i c a l l y  s i g n i f i c a n t  ga ins  i n  t h e  O t i s -  
Lennon School A b i l i t y  Test, Waetjen's Self  Concept a s  a 
Learner  Scale ,  and t he  Torrance T e s t  of C r e a t i v e  
Thinking as a  result of d i r e c t  teaching .  
I n t e a r a t i o n  
I n t e g r a t i o n  i n t o  t h e  r egu la r  curr iculum i s  t h e  
o t h e r  method of teaching th inking  s k i l l s .  Thinking 
s k i l l s  may be incorporated i n t o  any s u b j e c t  mat te r  a t  
any l e v e l .  In t eg ra t ion  could range from a few changes 
i n  t e a c h i n g  s t y l e  t o  r e v i t a l i z i n g  t h e  e n t i r e  
cur r icu lum.  
Teachers should u s e  s p e c i f i c  cogn i t ive  terminology 
and show s tuden t s  how t o  perform p a r t i c u l a r  s k i l l s .  
For example, i n s t ead  of saying,  "What d id  you t h i n k  of 
t h i s  s t o r y ? "  s a y  "What conclusions can you draw about 
t h i s  s t o r y ? "  Students w i l l  i n t e r n a l i z e  t h e  words and 
use them a s  a  p a r t  of t h e i r  own vocabulary.  
When g iv ing  d i r e c t i o n s ,  t eache r s  should n o t  
" spoonf eed"  s tuden t s  by providing too  much i n £  ormation. 
S t u d e n t s  should be requi red  t o  ana lyze  a t a s k ,  i d e n t i f y  
what i s  needed  t o  complete  t h e  t a s k ,  and t h e n  per form 
t h e  t a s k .  F o r  example, i n s t e a d  of  s a y i n g ,  " F o r  
tomorrow' s f i e l d  t r i p ,  remember t o  b r i n g  spend ing  
money, c o m f o r t a b l e  s h o e s ,  and  a  warm j a c k e t ,  " a s k  
"What must  w e  remember t o  b r i n g  w i t h  us  o n  o u r  
f i e l d  t r i p ? "  
To encourage  c a r e f u l  t h i n k i n g ,  t e a c h e r s  s h o u l d  
a v o i d  vagueness  and  g e n e r a l i z a t i o n s .  They shou ld  
encourage  s t u d e n t s  t o  d e f i n e  terms, b e  s p e c i f i c  a b o u t  
a c t i o n s ,  u s e  a c c u r a t e  d e s c r i p t o r s ,  and  make p r e c i s e  
compar isons .  When a  t e a c h e r  h e a r s  " Things go b e t t e r  
w i t h  . . . " s a y  "Which t h i n g s  s p e c i f i c a l l y ? "  
Teache r s  should  a s k  s t u d e n t s  t o  d e s c r i b e  t h e  
t h o u g h t  p r o c e s s e s  t h a t  t h e y  a r e  u s i n g ,  t h e  d a t a  t h e y  
used ,  and t h e  p l a n s  t h e y  f o r m u l a t e d .  S t u d e n t s  
e v e n t u a l l y  l e a r n  t o  t h i n k  a b o u t  t h i n k i n g  ( C o s t a  & 
Marzano, 1 9 8 7  ) . When c h i l d r e n  s a y  " I donf  t know how t o  
s o l v e  t h i s  problem,"  s a y  "What c a n  you do t o  g e t  
s t a r t e d ? "  
B u i l d i n g  l e a r n e r  outcomes t h a t  r e f l e c t  t h e  u s e  of 
Bloom's taxonomy c l a s s i f i c a t i o n s  i s  pe rhaps  a  more 
thorough method of a s s u r i n g  t h a t  t h i n k i n g  and l e a r n e r  
involvement  w i  11 b e  i n t e g r a t e d  th roughou t  t h e  
c u r r i c u l u m .  Knowledge, comprehension,  a p p l i c a t i o n ,  
a n a l y s i s ,  s y n t h e s i s ,  and e v a l u a t i o n  c a n  be t h e  b a s i s  
f o r  d e s i g n i n g  a t h i n k i n g  c u r r i c u l u m .  
C r i t i c a l  Th ink inq  and C o o p e r a t i v e  L e a r n i n q  
The most r e c e n t  r e p o r t  i s s u e d  by t h e  U . S .  N a t i o n a l  
Assessment  of E d u c a t i o n a l  P r o g r e s s  d i s c u s s e d  t h e  
i n c r e a s e d  c o n c e r n  a b o u t  t h e  c r i t ica l  reading a b i l i t i e s  
o f  o u r  n a t i o n ' s  s t u d e n t s  ( N a t i o n a l  Assessment  of 
E d u c a t i o n a l  P r o g r e s s  [NAEP], 1 9 8 8 ) .  One o f  t h e  m a j o r  
p rob lems  n o t e d  i s  t h a t  s t u d e n t s  a r e  n o t  g i v e n  enough 
o p p o r t u n i t y  t o  e n g a g e  i n  i n s t r u c t i o n a l  a c t i v i t i e s  which  
f o s t e r  t h e i r  h i g h e r  l e v e l  t h i n k i n g  s k i l l s .  
Read ing  s k i l l s  are o f t e n  t a u g h t  i n  i s o l a t i o n .  One 
way t o  a d d r e s s  t h i s  i s  by a p p l y i n g  t h i n k i n g  s k i l l s  t o  
p rob lems .  Problem s o l v i n g  i s  a  t h i n k i n g  p r o c e s s .  
App ly ing  t h i n k i n g  s k i l l s  t o  problems i n  t e x t  makes it 
v i r t u a l l y  i m p o s s i b l e  t o  s e g r e g a t e  reading  s k i l l s  i n t o  
i n d i v i d u a l  compar tments .  
S i n c e  c r i t i c a l  r e a d i n g  a b i l i t y  i s  a m a j o r  g o a l  i n  
r e a d i n g  i n s t r u c t i o n ,  why does  t h i s  problem e x i s t ?  
Maybe t h e  answer  c o u l d  l i e  i n  p r o v i d i n g  c l a s s r o o m  
t e a c h e r s  w i t h  e f f e c t i v e  t e a c h i n g  s t r a t e g i e s  ( F l y n n ,  
1 9 8 9 ) .  
Problem s o l v i n g  s t r a t e g i e s  p r e s e n t  t h e  c l a s s r o o m  
t e a c h e r  w i t h  a framework which g i v e s  form a n d  s t r u c t u r e  
to  t h e  c o n f u s i n g  a r r a y  of c r i t i c a l  r e a d i n g  s k i l l s .  
Problem s o l v i n g  s t r a t e g i e s  g i v e  t h e  s t u d e n t  u s e f u l  
t o o l s  f o r  a c q u i r i n g  new i n f o r m a t i o n  i n  n o v e l  
s i t u a t i o n s .  
Many a p p r o a c h e s  t o  problem s o l v i n g  a r e  a v a i l a b l e ,  
b u t  o n e  c a l l e d  t h e  IDEAL ( B r a n s f o r d  & S t e i n ,  1 9 8 6 )  
a p p r o a c h  works v e r y  w e l l  w i t h  c o o p e r a t i v e  l e a r n i n g  
t e c h n i q u e s .  T h e  IDEAL approach t o  problem s o l v i n g  can 
be  u s e d  i n  t h e  f o l l o w i n g  way: 
I d e n t i f y i n q .  Un less  a s t u d e n t  r e a l i z e s  t h a t  a 
problem e x i s t s ,  he o r  s h e  can hardly be  e x p e c t e d  t o  
s e a r c h  f o r  a s o l u t i o n .  
Def i n i n q .  D e f i n i n g  t h e  problem more c l e a r l y  i s  a n  
i m p o r t a n t  s t a g e  b e c a u s e  it d e t e r m i n e s  t h e  s t r a t e g i e s  
t h a t  w i l l  be used  i n  e x p l o r a t i o n .  R e p r e s e n t i n g  t h e  
problem i n  a n o t h e r  form is  h e l p f u l  d u r i n g  t h i s  s t a g e .  
E x p l o r a t i o n .  B r e a k i n g  down t h e  problem d u r i n g  t h e  
e x p l o r a t i o n  s t a g e  i s  recommended ( B r a n s f  o r d  & S t e i n ,  
1 9 8 6 ) .  O t h e r  s t r a t e g i e s  l i k e  u s i n g  s p e c i a l  cases and 
working  backward have  also been s u c c e s s f u l  . Examining 
e v e n t s  by t h e s e  t h r e e  s t r a t e g i e s  a l l o w  s t u d e n t s  t o  
f o r m u l a t e  h y p o t h e s e s  which can be tested i n  t h e  n e x t  
two steps.  
A c t i n s  and lookinq. Acting on ideas  and looking 
f o r  t h e  e f f e c t s  a r e  c l o s e l y  r e l a t e d  e v a l u a t i v e  
components of t h e  problem solv ing  process .  These two 
s t a g e s  combine t o  test o u t  ideas .  I f  chosen s t r a t e g i e s  
produce inappropr ia te  e f f e c t s  then ideas  need t o  be 
r e e v a l u a t e d .  
Cooperative learn ing  a l s o  con t r ibu tes  t o  t h e  
development of c r i t i c a l  t h ink ing  s k i l l s  (F lynn ,  1 9 8 9 ) .  
B y  combining t h e  e s s e n t i a l  elements of coopera t ive  
l e a r n i n g  techniques with t h e  IDEAL approach t o  problem 
s o l v i n g ,  t h e  classroom t e a c h e r  can o f f e r  s t u d e n t s  a 
chance t o  develop t h e i r  c r i t i c a l  reading  a b i l i t i e s  i n  
a l e a r n i n g  environment t h a t  promotes inqu i ry ,  
s e l f  -con£ idence,  and genuine cooperat ion (Meyers , 
1 9 8 6 ) .  
Cooperative learn ing  f o s t e r s  t h e  development of 
c r i t i c a l  th inking  through d i scuss ion ,  n e g o t i a t i o n ,  
c l a r i f i c a t i o n  of ideas ,  and eva lua t ion  of o t h e r s '  
i d e a s .  Students working toge the r  toward a  common goal  
can accomplish more than s tuden t s  working by  themselves 
( S l a v i n ,  1 9 8 7 ) .  While t h e  group may earn  a  reward i f  
it achieved a  goa l ,  i n d i v i d u a l  a c c o u n t a b i l i t y  means 
t h a t  t h e  success of t h e  group depends on t h e  
c o n t r i b u t i o n  of each member. Equal oppor tuni ty  f o r  
s u c c e s s  i s  i n t e n d e d  t o  e n s u r e  t h a t  t h e  c o o p e r a t i o n  o f  
each  m e m b e r  i s  v a l u e d  by r e q u i r i n g  t h a t  e a c h  p e r f o r m  
above h e r / h i s  own p a s t p e r f  ormance (Flynn,  1 9 8 9 )  . 
G e n e r a l  Summary 
C o g n i t i v e  r e s e a r c h  h a s  shown g a i n s  i n  s t u d e n t ' s  
m o t i v a t i o n  t o  s u c c e e d  i n  s c h o o l  when t h e  g o a l  is t o  
produce  l i t e r a t e  s t u d e n t s  and competent  t h i n k e r s .  If  
s t u d e n t s  t h i n k  i n t e l l i g e n c e  i s  something  f i x e d ,  t h e y  
w i l l  e i t h e r  h i d e  t h e i r  lack o f  i n t e l l i g e n c e  o r  
d e m o n s t r a t e  i t  t o  o t h e r s .  I f  s t u d e n t s  t h i n k  of 
i n t e l l i g e n c e  a s  i n c r e m e n t a l ,  d e v e l o p e d  ove r  t i m e ,  t h e y  
a r e  m o t i v a t e d  t o  a c c e p t  o r  f i n d  c h a l l e n g e s  as ways of 
d e v e l o p i n g  t h e i r  i n t e l l i g e n c e  (Resn ick  & Klopf e r ,  
1 9 8 9 ) .  
S c h o o l s  w i t h  a  v i s i o n  f o r  t h e  f u t u r e  s u c c e s s  of 
t h e i r  s t u d e n t s  w i l l  need t o  s e r i o u s l y  c o n s i d e r  t h e  
t h i n k i n g  c u r r i c u l u m .  A d m i n i s t r a t o r s ,  t e a c h e r s ,  a n d  
p a r e n t s  can c e r t a i n l y  s e n s e  t h e  need  f o r  t h e s e  s k i l l s ,  
and c u r r e n t  c o g n i t i v e  r e s e a r c h  s u p p o r t s  t h i s  n e e d .  
Research  a l s o  shows t h e  s u c c e s s f u l  r e s u l t s  of the 
t e a c h i n g  of t h i n k i n g  s k i l l s .  
Accord ing  t o  Resnick and K l o p f e r ,  good t h i n k e r s  
and problem s o l v e r s  d i f f e r  f rom p o o r  ones ,  n o t  i n  s k i l l  
l e v e l ,  b u t  i n  how t h e y  u s e  t h o s e  s k i l l s .  A g e n e r o u s  
block of t ime i n  t h e  curriculum must be a l l o t t e d  f o r  
t h e  development of good th inking  s k i l l s  ( F a i r  & 
Kachaturoff ,  1 9 8 8 ) .  Emphasis must cont inue from e a r l y  
grades through high school i n  a l l  c l a s s e s .  With much 
e f f o r t ,  understanding,  and pa t i ence  on the  part  of 
committed school  admin i s t r a to r s  and t eache r s ,  schools  
w i l l  s t r i v e  t o  h e l p  a l l  s t u d e n t s  become better 
t h i n k e r s .  
Chapter I I I 
METHODOLOGY 
In t roduc t ion  and Purpose 
T h e  purpose of  t h i s  s tudy was t o  determine t h e  
impact of t h e  d i r e c t  teaching  of th ink ing  s k i l l s .  In 
t h i s  case ,  shor t  term ( 1 2  weeks) d i r e c t  t each ing  was 
u t i l i z e d  t o  see i f  t e s t  r e s u l t s  on t h e  whole could be 
improved and i f  s o ,  which s p e c i f i c  s k i l l s  would be 
most p o s i t i v e l y  a f f e c t e d .  
The f i r s t  component of the  s tudy was t o  choose 
which method of d i r e c t  teaching was t o  be  u t i l i z e d .  
The CoRT program was s e l e c t e d  because i t  it was 
a v a i l a b l e  i n  t h e  school  d i s t r i c t  and an i n s t r u c t o r  had 
been inse rv iced  i n  t h e  methods and s k i l l s  needed t o  
e f f e c t i v e l y  teach t h e  program. 
The second component of the study w a s  t o  determine 
t h e  time frame dur ing  which the d i r e c t  t each ing  s k i l l s  
would be t augh t .  Because of o the r  c u r r i c u l a r  
cons ide ra t ions  and t h e  number of  weeks remaining i n  t h e  
school  yea r ,  i t  was determined t h a t  1 2  weeks would 
s e r v e  a s  a  f a i r  t ime commitment t o  se rve  a s  t h e  shor t -  
t e r m  per iod of  i n s t r u c t i o n .  
Construction of t h e  T e s t  
The redesigned c r i t e r i o n  re fe renced  test  
(Appendix A )  was devised t o  p l a c e  emphasis on t h e  
s k i l l s  of decoding and phonics ,  comprehension and 
vocabula ry ,  l i t e r a t u r e  and language,  and s t u d y  s k i l l s .  
Thinking s k i l l s ,  i n  t h e  a r e a  of decoding and phonics ,  
focused  on u s i n g  t h e  meanings of p r e f i x e s  and s u f f i x e s  
and u s i n g  base  words t o  e s t a b l i s h  word meanings. 
Comprehension and vocabulary s k i l l s  a r e  a r e a s  where t h e  
e lements  o f  c r i t i c a l  t h i n k i n g  can enhance s u c c e s s  f o r  
s t u d e n t s .  S k i l l s  u t i l i z i n g  a s t u d e n t ' s  a b i l i t y  t o  
a r r a n g e  w r i t t e n  ma te r i a l  i n  a s e q u e n t i a l  fo rma t ,  t o  
p r e d i c t  outcomes, and to  unders tand c a u s e / e f f e c t  
r e l a t i o n s h i p s  may be p o s i t i v e l y  magnified by sound 
t h i n k i n g  s t r a t e g i e s .  L i t e r a t u r e  and language d a t a  
focused  on us ing  t h e  p re sen ted  material t o  form 
i n f e r e n c e s .  Study s k i l l s  involved  fo l lowing  m u l t i - s t e p  
d i r e c t i o n s ,  reading diagrams, and i n t e r p r e t i n g  g r a p h i c  
a i d s .  
The o b j e c t i v e s  measured i n  t h i s  test  have been 
t a u g h t  s e v e r a l  times and t e s t e d  throughout t h e  y e a r .  
Thus, t h e  s t u d e n t s  w i l l  have had repea ted  exposu re  t o  
t h e  o b j e c t i v e s  through a c t i v i t i e s  and f r equen t  p r a c t i c e  
o p p o r t u n i t i e s .  
The end-of- the-year  t e s t s  a r e  des igned  t o  p r o v i d e  
s k i l l  a r e a  s c o r e s ,  as one i n d i c a t i o n  o f  t h e  s t u d e n t ' s  
r e a d i n g  performance,  and a  t o t a l  t e s t  s c o r e  f o r  a l l  
s k i l l  a r e a s ,  as a more g e n e r a l  i n d i c a t i o n  of t h e  
s t u d e n t ' s  r e a d i n g  performance.  A d e s c r i p t i o n  o f  t h e  
test i s  i nc luded  i n  Appendix B.  
A c r i t i c a l  requirement  i n  c r i t e r i o n  r e f e r e n c e d  
t e s t i n g  is  t h a t  s t u d e n t s  unde r s t and  e x a c t l y  what t h e y  
a r e  expected  t o  do.  I n  o r d e r  t o  a d m i n i s t e r  t h e  t e s t  
e f f i c i e n t l y  and make d i r e c t i o n s  unde r s t andab l e ,  t h e  
t e a c h e r  shou ld  becorne f a m i l i a r  w i t h  t h e  d i r e c t i o n s  and 
t h e  t es t  i t e m s  b e f o r e  t h e  t e s t  i s  g iven  (see 
Appendix C ) .  In  a d d i t i o n  t e a c h e r s  w e r e  r e q u e s t e d  t o  
c l o s e l y  moni to r  t h e  s t u d e n t ' s  t e s t - t a k i n g  behav ior  t o  
make s u r e  t h a t  each c h i l d  was f o l l o w i n g  t h e  
d i r e c t i o n s ,  was on t h e  c o r r e c t  i t e m ,  and was marking 
t h e  t e s t  c o r r e c t l y .  
P r e c a u t i o n s  w e r e  t aken  t o  e n s u r e  t h e  tes t  t a k i n g  
s e t t i n g  was comfor tab le  f o r  a l l  s t u d e n t s .  D i s t r a c t i o n s  
such  a s  n o i s e  o r  a c t i v i t i e s  were  a t  a  minimum. The 
test  w a s  n o t  t imed and w a s  a d m i n i s t e r e d  i n  two s e p a r a t e  
s i t t i n g s .  
S e l e c t i o n  of Groups 
A t  t h e  s tar t  of t h e  1 9 8 9 / 9 0  schoo l  y e a r  t h e r e  w e r e  
6 0  s t u d e n t s  e n t e r i n g  t h e  f o u r t h  grade .  When t h e  
s t u d e n t s  w e r e  s p l i t  i n t o  two s e p a r a t e  s e c t i o n s ,  much 
though t  and t i m e  was g iven  t o  a s s u r e  p a r e n t s ,  t e a c h e r s ,  
and  t h e  school  board t h a t  two balanced groups of 
s t u d e n t s  would e x i s t .  A b i l i t y ,  behavior ,  a t t i t u d e ,  
s p e c i a l  problems, g roups  of f r i e n d s ,  and t h e  s e x  of t h e  
i n d i v i d u a l s  were t a k e n  i n t o  c o n s i d e r a t i o n  f o r  
e q u a l i z i n g  t h e  s e c t i o n s .  The c u r r e n t  t e a c h e r s ,  who 
knew t h e  s t u d e n t s  b e s t ,  made t h e  i n i t i a l  placement and 
t h e n  t h e  n e x t  y e a r ' s  t e a c h e r s  and t h e  a d m i n i s t r a t i o n  
reviewed t h e  c l a s s  placement t o  c o r r e c t  any p o s s i b l e  
o v e r s i g h t s .  Requests from p a r e n t s  w e r e  n o t  cons idered  
under  normal cond i t i ons ;  however, p a r e n t s  may p r e s e n t  
i n fo rma t ion  which i s  b e n e f i c i a l  i n  making t h e  f i n a l  
c l a s s  placements.  When a l l  p o s s i b l e  combinations and 
c h a r a c t e r i s t i c s  were f i n a l i z e d ,  h o p e f u l l y  , t h e r e  w e r e  
two ve ry  comparable c l a s s  groups arranged f o r  t h e  nex t  
s choo l  y e a r .  
C o l l e c t i o n  of Data 
I n  February,  1990, a c r i t e r i o n  r e f e r e n c e d  t e s t  was 
des igned  t o  t e s t  s t u d e n t s  on t h e i r  r e a d i n g  s k i l l s .  
T h i s  test  (Appendix A )  was admin i s t e r ed  t o  bo th  groups 
of  s t u d e n t s  wi th  s p e c i f i c  d i r e c t i o n s  on how t o  
a d m i n i s t e r  t h e  tes t  provided  t o  t h e  i n s t r u c t o r  
(Appendix C ) .  I n  e a r l y  May, 1 9 9 0 ,  t h e  t e s t  was re taken  
by both groups u n d e r  nearly i d e n t i c a l  c o n d i t i o n s .  
S tuden t s  w e r e  i d e n t i f i e d  by number and no t  by name. 
The two s t u d e n t s  w h o  d i d  no t  t a k e  both  t h e  p r e t e s t  and 
p o s t t e s t  w e r e  e l i m i n a t e d  from t h e  sample. 
C o l l e c t i o n  t e c h n i q u e s  and scoring of t h e  test w e r e  
e x a c t l y  t h e  same for b o t h  groups and f o r  t h e  p re -  and 
p o s t t e s t s .  Tes t  r e s u l t s  were scored and recorded  by 
the same person  in each c a s e .  The group r e c e i v i n g  t h e  
C o R T  t r e a t m e n t  i n c l u d e d  3 0  s t u d e n t s  whi le  t h e  c o n t r o l  
group included 2 8 .  
Trea tment  of Data 
A f t e r  t h e  d a t a  had been c o l l e c t e d  and coded, i t  
w a s  e n t e r e d  i n t o  the computer f o r  s t a t i s t i c a l  a n a l y s i s .  
An a n a l y s i s  of c o v a r i a n c e  was s e l e c t e d  a s  t h e  d a t a  
a n a l y s i s  p rocedure  b e c a u s e  of t h e  s t a t i s t i c a l  power 
o f f e r e d  and d i f f e r e n c e s  between groups on t h e  p r e t e s t .  
I n  a d d i t i o n ,  t h e  a u t h o r  was i n t e r e s t e d  i n  a d j u s t e d  
p o s t t e s t  means f r o m  which  an examination of t h e  
p r a c t i c a l  s i g n i f i c a n c e  of t h e  f i nd ings  could be  
conducted.  
Hypotheses 1 and 2 
Hypothesis 1 stated there would be a significant 
increase in the reading test scores of all students. 
Hypothesis 2 stated there would be no significantly 
significant higher reading test scores for the group 
receiving level one CoRT instruction than that of the 
control group. 
Chapter  I V  
FINDINGS 
I n t r o d u c t i o n  
The b a s i c  problem f o r  t h i s  s t u d y  was t o  de t e rmine  
i f  t h e  d i r e c t  t e a c h i n g  of c r i t i c a l  t h i n k i n g  s k i l l s ,  
o v e r  a  s h o r t  pe r i od  of  t ime ,  c o u l d  improve r ead ing  t e s t  
r e s u l t s  f o r  f o u r t h  g r a d e  s t u d e n t s .  The p r e t e s t  and 
p o s t t e s t  were g iven  1 2  weeks a p a r t .  The test was 
d i v i d e d  i n t o  11 sub -ca t ego r i e s ,  b u t  w a s  scored  on a 
t o t a l  p o i n t  b a s i s .  Composite s c o r e s  o n  r ead ing  p o s t  
tes ts  were compared by f i r s t  l o o k i n g  a t  t h e  s t a r t i n g  
p o i n t s  on t h e  p r e t e s t ,  and t h e n  comparing g a i n s  
r e a l i z e d  on t h e  p o s t t e s t .  
A n a l y s i s  of  t h e  H y p o t h e s i s  
The f i r s t  n u l l  hypo the s i s  f o r  t h i s  s t u d y  stated 
t h a t  t h e r e  would be no d i f f e r e n c e  between t h e  means of  
t h e  p r e t e s t  and p o s t t e s t  s c o r e s  i n  r e a d i n g  f o r  a 
i n c r e a s e  i n  t h e  mean read ing  test  s c o r e s  f o r  s t u d e n t s  
p a r t i c i p a t i n g  i n  t h e  s t u d y .  The t a b l e  of means 
( T a b l e  1) show a  p r e t e s t  mean f o r  t h e  CoRT t r e a t e d  
s t u d e n t s  of 4 9 . 5 7  and a  p o s t t e s t  mean o f  5 3 . 6 7 .  An 
i n c r e a s e  i n  t h e  mean s c o r e  of 4 . 1  was observed between 
t h e  pre- and p o s t t e s t s .  
Table 1 
Table of Means, Standard Deviat ions,  and t - tests  
S S 
School Pre Post ( p r e )  ( p o s t )  f d f  a lpha 
D i s t r i c t  1 4 9 . 5 7  5 3 . 6 3  9 . 6  8 . 3 3  4 . 2 6 3  29 < . 0 5  
D i s t r i c t  2 4 9 . 0 7  5 2 . 2 9  0 . 0 5  8 . 6 0  4 . 6 2 8  27 < .05  
The t a b l e  of means (Table  1)  f o r  t h e  c o n t r o l  group 
on t h e  p r e t e s t  was 4 9 . 0 7 ,  whi le  t h e  c a l c u l a t e d  mean f o r  
t h e  p o s t t e s t  was 5 2 . 2 9 .  A s t a t i s t i c a l l y  s i g n i f i c a n t  
i n c r e a s e  i n  t h e  mean s c o r e  of 3 . 2  was observed between 
t h e  p r e -  and p o s t t e s t s .  
The inc rease  i n  mean scores  between pre-  and 
p o s t t e s t s  f o r  t h e  t r e a t e d  and con t ro l  groups was an 
u n l i k e l y  chance event ;  t h e r e f o r e ,  t h e  n u l l  hypothesis  
was r e j e c t e d .  
The second n u l l  hypothes is  f o r  t h i s  s t u d y  s t a t e d  
t h a t  no d i f f e rence  would e x i s t  between t h e  means of 
r ead ing  p o s t t e s t  s co res  of s t u d e n t s  who were t r e a t e d  
wi th  t h e  CoRT program, and those  s tuden t s  r ece iv ing  
t r a d i t i o n a l  i n s t r u c t i o n .  The a n a l y s i s  of covariance 
(Ferguson & Takane, 1 9 8 9 )  was u t i l i z e d  t o  ana lyze  t h e  
compiled reading t e s t  d a t a  which are shown on Table 2 .  
The o b j e c t i v e  i n  the s t a t i s t i c a l  a n a l y s i s  was t o  
de t e rmine  whe ther  t h e  d i f f e r e n c e s  i n  r e a d i n g  
achievement between t h e  g roups  w e r e  s i g n i f i c a n t  a t  t h e  
. 0 5  l e v e l .  The SPSS r e p o r t  (Tab le  2 )  i n d i c a t e d  t h a t  
the s i g n i f i c a n c e  of F was  . 3 7 0  a t  the - 0 5  l e v e l .  T h i s  
d a t a  i n d i c a t e s  t h a t  t h e r e  w e r e  370 chances i n  a 1 , 0 0 0  
t h a t  t h e s e  r e s u l t s  c o u l d  have occur red  by chance .  
Theref o r e ,  t h e  n u l l  hypothesis could not be r e j e c t e d  . 
Table  2 
Ana ly s i s  of Va r i ance  ( o n e  c o v a r i a t e )  Sum o f  Squares  
Tab le  f o r  Pretest  and P o s t t e s t  Readinq Scores  
Source of Sum o f  S i g n i f i c a n c e  
V a r i a t i o n  Squares  d f  Mean Square F o f  F 
Cova r i a t e s  
( T o t a l  r a w  
s co re )  
Main E f f e c t s  
( D i s t r i c t )  
Explained 
Re s idua 1 
Tota l  
The a n a l y s i s  of c o v a r i a n c e  was a b l e  t o  make 
ad jus tments  on posttest r e a d i n g  s c o r e  f o r  the 
d i f f e r e n c e s  of e n t r y  l e v e l s  of each s t u d e n t  based on 
p r e t e s t  r e s u l t s  . The ANCOVA provided ad jus ted  means 
f o r  both t h e  c o n t r o l  and experimental  groups.  The 
a d j u s t e d  mean f o r  t h e  experimental  groups was 5 4 . 1 5  and 
t h e  ad jus t ed  mean f o r  t h e  cont ro l  group was 51.78 ( s e e  
Table 3 ) .  A d e l t a  tes t  (Ferguson & Takane, 1989) was 
c a l c u l a t e d  t o  determine i f  t h e r e  was p r a c t i c a l  
s i g n i f i c a n c e  based on t h e  ad jus ted  means. Resul t s  of 
t h e  d e l t a  test  i n d i c a t e d  t h a t  approximately 72% of t h e  
s t u d e n t s  i n  the  experimental  group scored h ighe r  than  
t h e  mean of t h e  s tuden t s  i n  t h e  c o n t r o l  group. Fur the r  
i n t e r p r e t a t i o n  of t h e  d e l t a  test r e s u l t s  i n d i c a t e d  t h a t  
2 1  out of 30 four th  grades s tuden t s  i n  t h e  experimental  
group scored above t h e  mean of t h e  c o n t r o l  group. 
Table 3 
Ca lcu la t ions  f o r  Del ta  Usinq Adjusted Means 
Del ta  equa l s  t h e  mean of the  experimental  group minus 
t h e  mean of the  c o n t r o l  group divided by t h e  square  
r o o t  of t h e  mean square of t h e  r e s i d u a l  ( e r r o r ) .  
M S  e r r o r  
DELTA = 3 6 9  
C a l c u l a t i n g  t h e  p o s s i b l e  b e n e f i t s  f o r  t h e  420  
s t u d e n t s  i n  t h e  s c h o o l  d i s t r i c t ,  t h e  del ta  tes t  
s u g g e s t s  t h a t  9 2  a d d i t i o n a l  s t u d e n t s  c o u l d  be expected  
t o  improve t h e i r  r e a d i n g  t e s t  r e s u l t s  beyond t h e  
c u r r e n t  mean r ead ing  l e v e l .  The a d j u s t e d  mean s c o r e  
f o r  t h e  CoRT t r e a t e d  g roup  of 54.15, compared t o  t h e  
a d j u s t e d  mean s c o r e  f o r  t h e  c o n t r o l  g roup  of 51.78 
i n d i c a t e s  a n  improvement of 2 .37  tes t  q u e s t i o n s  
responded t o  c o r r e c t l y .  This  comparison s u g g e s t s  t h a t  
t h e  expec t ed  r ead ing  tes t  r e s u l t s  f o r  CoRT t r e a t e d  
s t u d e n t s  would i n c r e a s e  by approx imate ly  3 . 5 % .  
C h a p t e r  V 
SUMMARY, CONCLUSIONS, DISCUSSION, 
AND RECOMMENDATIONS 
Summary 
The CoRT c r i t i ca l  t h i n k i n g  and  p rob lem s o l v i n g  
program h a s  been d e v e l o p e d  t o  h e l p  f u l f i l l  a b a s i c  need 
i n  the s c h o o l  c u r r i c u l u m .  Des igned t o  be i n i t i a l l y  
u s e d  a t  t h e  upper  e l e m e n t a r y  l e v e l ,  it u t i l i z e s  the 
c o n c e p t  t h a t  knowledge c a n n o t  be  g i v e n  d i r e c t l y  t o  
s t u d e n t s .  S t u d e n t s  need  t o  e l a b o r a t e ,  q u e s t i o n ,  and  
examine r e l a t e d  i n f o r m a t i o n  i n  o r d e r  t o  b u i l d  new 
knowledge s t r u c t u r e s .  R e a l i z a t i o n  t h a t  t h i n k i n g  is a  
s k i l l ,  and  r e q u i r e s  a l o g i c a l  t h o u g h t  p r o c e s s ,  s h o u l d  
b e  b a s i c  to t h e  c o r e  c u r r i c u l u m .  
P a s t  s t u d i e s  have  shown t h a t  t h e  CoRT program h a s  
produced s t a t i s t i c a l l y  a n d  p r a c t i c a l l y  s i g n i f i c a n t  
r e s u l t s  i n  many c u r r i c u l u m  realms. Al though  t he  
s u b j e c t  of  c r i t i c a l  t h i n k i n g  and  problem s o l v i n g  is n o t  
a  new a r e a  o f  conce rn ,  m e a s u r a b l e  p r o g r e s s  h a s  been  
e x t r e m e l y  h a r d  t o  d e f i n e  and e v a l u a t e  o v e r  a l o n g  
p e r i o d  o f  t i m e .  T h i s  s t u d y  h a s  a t t e m p t e d  t o  f o c u s  on 
t h e  p r a c t i c a l  a s p e c t  o f  t h e  d i r e c t  t e a c h i n g  of c r i t i c a l  
t h i n k i n g  and problem s o l v i n g  s k i l l s .  I t  h a s  p r o v i d e d  a  
s h o r t  term look a t  t h e  problems involved i n  t e a c h i n g  
t h i n k i n g  s k i l l s ,  t o  be weighed a g a i n s t  t h e  p o s s i b l e  
b e n e f i t s  which may be gained by t h e  s t u d e n t s .  Shor t -  
term b e n e f i t s  were r e a l i z e d  i n  a  p r a c t i c a l  but  no t  a  
s t a t i s t i c a l l y  s i g n i f i c a n t  manner. J u s t  a s  it t a k e s  
y e a r s  of  t r a i n i n g  and p r a c t i c e  t o  become a s k i l l f u l  
gymnast o r  p i a n i s t ,  t h e  development of t h ink ing  s k i l l s  
may r e q u i r e  t h e  same s o r t  of prolonged and i n t e n s e  
s tudy .  W e  ought n o t  t o  t e a c h  t h i n k i n g  i n  f o u r t h  grade,  
and then  f o r g e t  about  it. Although some programs a r e  
in tended t o  t a k e  a  y e a r  o r  less t o  adminis te r ,  i t  
probably i s  s a f e  t o  s ay  t h a t  program deve lopers  b e l i e v e  
t h a t  t h i n k i n g  i n s t r u c t i o n  should n o t  end with  t h e  l a s t  
lesson i n  a program. 
The r e s e a r c h  i n d i c a t e d  s e v e r a l  t h ings  t o  the 
i n v e s t i g a t o r  and t h e  a d m i n i s t r a t o r  of t h e  CoRT program. 
S tudents  e n j o y  t h e  program and e n t h u s i a s t i c a l l y  
p a r t i c i p a t e  i n  t h e  d a i l y  l e s sons .  More t e s t i n g  should 
be conducted t o  see if t h e  t r a n s f e r  of t h ink ing  s k i l l s  
i s  l i k e l y  t o  i n f l u e n c e  test s c o r e s  i n  o t h e r  a r e a s  o f  
t h e  cur r icu lum.  T h e  t i m e  t aken  away from read ing  
i n s t r u c t i o n  d i d  no t  have a adve r se  a f f e c t  on r e a d i n g  
t e s t  r e s u l t s .  
Conclusions and Discuss ion 
1. Gains i n  r e a d i n g  p r e - t e s t  t o  p o s t  t e s t  r e s u l t s  
w e r e  evidenced by bo th  t h e  t r e a t e d  group and 
b y  t h e  c o n t r o l  group (Table 1 ) . 
This  conc lus ion  was l i k e l y  because of t h e  scope 
and sequence designed i n t o  most r e a d i n g  basa l  programs. 
I n s t r u c t i o n  i n  s p e c i f i c  s k i l l  a r e a s  and cont inued 
r e p e t i t i o n  of t h e s e  s k i l l s  a s s u r e ,  i n  most c a s e s ,  t h a t  
some improvement i n  t e s t  s c o r e s  w i l l  occu r  du r ing  t h e  
p r e t e s t / p o s t t e s t  t i m e  span.  
2 .  A t  t h e  end of twelve weeks of  i n t e n s e  d i r e c t  
i n s t r u c t i o n  of c r i t i c a l  t h i n k i n g  and problem 
s o l v i n g  s k i l l s ,  no s t a t i s t i c a l l y  s i g n i f i c a n c e  
r e s u l t s  w e r e  found. 
For t h i s  p a r t i c u l a r  s tudy ,  t h e r e  were more than  
3 7 0  chances i n  1,000 t h a t  t h e  r e s u l t s  could be  
a t t r i b u t e d  t o  chance.  The n u l l  hypo thes i s  was not  
r e j e c t e d .  
3 .  The p r a c t i c a l  s i g n i f i c a n c e  of  t h i s  s tudy  
s u g g e s t s  t h a t  some b e n e f i t  was r e a l i z e d  by t h e  
s t u d e n t s  who r ece ived  CoRT i n s t r u c t i o n .  
The g a i n  i n  mean s c o r e s ,  p a r t i c u l a r l y  t h e  a d j u s t e d  
mean s c o r e s ,  i n d i c a t e d  t h a t  improvement had occu r red .  
S p e c u l a t i o n  on what caused t h e  improvement i n  s c o r e s  
may be argued, and t h e  p o s s i b i l i t y  of chance 
d i f f e r e n c e s  m u s t  be  considered.  Based upon previous 
r e sea rch ,  t h e  i n v e s t i g a t o r  would a l s o  a rgue  t h e  
p o s s i b i l i t y  t h a t  t h e  CoRT program may have cont r ibuted  
t o  t h e  improvement i n  t h e  t r e a t e d  group read ing  scores .  
Some researchers  view th ink ing  a s  a  n a t u r a l  
a b i l i t y  t h a t  develops without  i n s t r u c t i o n .  Those t h a t  
set  o u t  t o  teach th ink ing  assume t h a t  it i s  a l e a s t  
p a r t l y  a  learned s k i l l .  I f  comparisons a r e  made t o  
o t h e r  s k i l l s  such a s  a t h l e t i c s  and music, i n s t r u c t i o n  
and p r a c t i c e  a r e  i n t r i c a t e  p a r t s  of t h e  developmental 
p rocess .  I n  the  same way, i f  we view th ink ing  a s  a  s e t  
of s k i l l s ,  we may f i n d  ways of teaching those  s k i l l s  s o  
t h a t  a lmost  anyone can become a  competent t h i n k e r .  O f  
c o u r s e ,  inherent  t a l e n t  i s  a l s o  a  necessary  ing red ien t  
i n  becoming a  more s u c c e s s f u l  th inke r .  Taba ( F a i r  & 
S h a f t e l ,  1 9 6 7 )  be l ieves  t h a t  one s c a r c e l y  needs t o  
emphasize t h e  importance of c r i t i c a l  t h i n k i n g  as a 
d e s i r a b l e  ingredient  i n  human beings i n  a  democratic 
s o c i e t y .  People need t o  t h i n k .  De Bono (1983), when 
measuring t h e  e f f e c t s  of a  th ink ing  s k i l l s  program 
s t a t e s  : "Hard data  a r e  judged t o  be i r r e l e v a n t  o r  the  
r e s u l t  of teaching t h e  test .  Sof t  d a t a  i n  t h e  form of 
t e a c h e r s '  comments a r e  judged t o  be b iased  o r  
s u b j e c t i v e "  ( p .  7 0 7 ) .  In  t h i s  s tudy ,  an a t t e m p t  was 
made t o  de te rmine  t h e  wor th ines s  of t each ing  c r i t i c a l  
t h i n k i n g  a s  an independent  and c r u c i a l  p a r t  of t h e  
e lementary c u r r i c u l ~ m .  
Recommendations 
A s  a r e s u l t  of t h i s  s t u d y ,  recommendations f o r  
f u r t h e r  r e s e a r c h  p r o j e c t s  a r e  s t i l l  necessary t o  
determine which t h i n k i n g  s k i l l s  program should be 
inc luded  i n  school  c u r r i c u l u m s .  The s tudy  d i d  sugges t  
t h a t  t h e  CoRT program should b e  considered a s  one  of 
t h e  p o s s i b l e  a l t e r n a t i v e s  i n  c r i t i c a l  t h ink ing  
programs. Based upon accep ted  and no tab le  r e s e a r c h e r s  
such a s  deBono and Bloom, c r i t i c a l  th ink ing  s k i l l s  and 
higher  o r d e r  t h i n k i n g  s k i l l s  a r e  an accep tab le  p a r t  of 
school vocabula ry .  Near ly  a l l  program deve lopers  
ag ree  on t h e  fo l lowing  t e n  p o i n t s  (Chance, 1986 ) : 
1. Thinking is  a s k i l l  and can be taught  
2 .  Thinking is b e s t  t a u g h t  by d i r e c t  and 
s y s t e m a t i c  i n s t r u c t i o n  
3 .  The emphasis of i n s t r u c t i o n  i n  t h i n k i n g  should 
be  upon t h e  process  of  t h ink ing ,  n o t  i t s  
produc t  
4 .  Studen t s  must u s e  t h e  t h ink ing  s k i l l s  t h e y  a r e  
t o  l e a r n  
5 .  ~ e a c h e r s  should  r e i n f o r c e  t h e  a p p r o p r i a t e  u s e  
of t h i n k i n g  s k i l l s  
6 .  Teachers  shou ld  make a l lowances  f o r  i n d i v i d u a l  
and developmenta l  d i f f e r e n c e s  among s t u d e n t s  
7 .  Th ink ing  must  be  t a u g h t  over  a per iod  o f  y e a r s  
8 .  An e f f o r t  must b e  made t o  s e e  t h a t  t h e  s k i l l s  
t a u g h t  i n  t h e  program c a r r y  over t o  o t h e r  
s u b j e c t s .  
9 .  Th ink ing  shou ld  be  t a u g h t  i n  a r e l a x e d ,  
n o n t h r e a t e n i n g  atmosphere 
1 0 .  The t e a c h e r  i s  t h e  s i n g l e  most impor tan t  
d e t e r m i n a n t  of t h e  s u c c e s s  of a t h i n k i n g  
program 
With t h e  agreement on t h e s e  c r i t i c a l  p o i n t s  by 
c u r r e n t  r e s e a r c h e r s ,  f u r t h e r  l o n g i t u d i n a l  s t u d i e s  a r e  
e s s e n t i a l  i n  l ong  r ange  cu r r i cu lum p lann ing .  Even 
though t h e  programs now a v a i l a b l e  a r e  n o t  p e r f e c t ,  it 
is  a  mi s t ake  t o  pos tpone e f f o r t s  t o  t e a c h  t h i n k i n g .  
Because p r a c t i c a l  s i g n i f i c a n c e  was found a s  a r e s u l t  of 
t h i s  s t udy ,  t h e  t i m e  a l l o c a t e d  t o  t h e  direct t e a c h i n g  
of c r i t i c a l  t h i n k i n g  s k i l l s  was p roduc t i ve .  The 
t r e a t m e n t  group d i d  score h i g h e r  on t h e  p o s t t e s t  w i t h  
less direct r e a d i n g  i n s t r u c t i o n .  
I t  must be remembered t h a t  t h i n k i n g ,  as impor t an t  
a s  it i s ,  i s  n o t  t h e  o n l y  t h i n g  s t u d e n t s  must l e a r n  i n  
s c h o o l .  B a s i c  i n s t r u c t i o n  i n  t h e  c u r r i c u l u m  must  o c c u r  
and w i l l  n o t  be improved i f  one  e x c e s s  r e p l a c e s  
a n o t h e r .  Teaching t h i n k i n g  s k i l l s  i s  i n  i t s  beg inn ing  
s t a g e s  and r e s e a r c h e r s  are a s k i n g  which s k i l l s  a r e  t h e  
m o s t  impor t an t  t o  t e a c h  and what s k i l l s  shou ld  b e  
t a u g h t  a t  a g iven  g r a d e ?  
For  f u t u r e  s t u d i e s  of t he  CoRT program, t h i s  
i n v e s t i g a t o r  would s u g g e s t  t h a t  t i g h t e r  c o n t r o l s  i n  t h e  
r e s e a r c h  d e s i g n  be implemented. C a r e f u l  mon i to r i ng  of 
c lass rooms  cou ld  h a v e  p reven ted  t e a c h e r s  from 
unknowingly p r o v i d i n g  computer a s s i s t e d  c r i t i c a l  
t h i n k i n g  s k i l l s  t o  t h e  c o n t r o l  group.  Other  a c t i v i t i e s  
s u c h  a s  mind b e n d e r s ,  b r a i n  t e a s e r s ,  a l o n g  w i t h  t h e  
awareness  of i n c r e a s e d  emphasis on c r i t i c a l  t h i n k i n g  
a n d  problem s o l v i n g  s k i l l s ,  may have con tamina ted  t h e  
test r e s u l t s .  
Over a 12-week p e r i o d ,  t h i s  s t u d y  concluded t h a t  
n o  d i f f e r e n c e  e x i s t e d  i n  r e ad ing  tes t  s c o r e s  between 
t h o s e  who r e c e i v e d  CORT t r ea tmen t  and t h o s e  who 
r e c e i v e d  t r a d i t i o n  i n s t r u c t i o n .  While a l o t  more 
r e s e a r c h  i n  t h i s  a r e a  needs t o  be done ,  a c a u t i o u s  
recommendation would  be t o  c o n t i n u a l l y  i n v e s t i g a t e  new 
developments  i n  t h i n k i n g  s k i l l s  and exper iment  w i th  
n e w  t e c h n i q u e s  from t i m e  t o  t i m e .  After all, n o  
t h i n k i n g  program i s  e v e r  r e a l l y  f i n i s h e d .  
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APPENDIX A 
Reading Test 
A. What is the meaning of each key word? 
a. state of be- perfect 
b. haperfectway 
2. plentiful 
a. cause to have plenty 
b. one who has plenty 
3. adjustment 
a not adjusted 
b. p w e s  of adjusting 
4. decidedly 
a. in a decided manner 
b. decided again 
5. unwilling 
a. state of being w d h g  
b. notwilllng 
6. mislabel 
a. l a b e l m w  
b. able to label 
c. able to be perfect 
d. one who is perfect 
c.  lack of plenty 
d. full of plenty 
c. adjust badly 
d. able to adjust 
c. process of decidrng 
d. one who decides 
c. one who is willing 
d. cause to be w d h g  
c. result of labeling 
d. process of labeling 
7. nonpermanent 
a. condition of being permanent c. permanent again 
b. opposite of permanent d. in a permanent way 
a. f d  of curiosity 
b. state of being curious 
c. in a curious way 
d. not curious 






















C. Read the story. Then answer the questions. 
Kara stopped her bicycle a t  Clover's Stables. There she watched two men trying 
to load a horse into their trailer. They were having a hard time because the horse 
kept kicking and rearing. "He's just scared." Kara thought, the sighed. Her own 
horse, Buttercup, had disappeared recently. He had looked just like this horse. 
Just then the horse turned his head.toward Kara. She saw the familiar white 
blaze on his nose. Kara cried out in surprise. She ran toward the men. shouting. 
"Wait a rnfnute - let me talk to you!" The horse whinnied happily as she came 
near. 
1. What do you think happened next? 
a. The horse reared again. 
b. Kara asked the men where they had gotten the horse. 
e. The men led the horse easily into the trailer. 
d. Kara rode the horse. 
2. The horse probably whinnied as  Kara approached because he 
a. was Kara's horse and recognized her 
b. didn't like the men who were loading him 
c. thought Kara seemed friendly 
d. saw that Kara had some sugar for him 
3. What happened first in the s t o w  
a. The horse turned his head toward Kara. 
b. Kara saw the familiar white blaze on the horse's nose 
c. The horse kept rearing. 
d. Kara stopped her bicycle a t  Clover's Stables. 
4. Why were the men having a hard time loading the horse? 
a. The horse kept turning toward Kara. 
b. The trailer was too small. 
c. Kara made the men nervous. 
d. The horse kept kicking and rearing. 
C. Read the story. Then answer the questions. 
Antonio held his breath as he carefully placed another card on his card house. 
He picked up the next card very slowly so that he wouldn't knock his masterpiece 
down. He'd been working on it for days. Now the house covered on whole comer 
of the basement floor. Antonio cautiously leaned two more cards against the 
house. Then his dog Chester bounded down the basement stairs. "Chester! No!" 
Antonio hissed. "Go away!" Chester padded mournfully back upstairs. Antonio 
put the last card on the house and smiled triumphantly. 'Wait until Mo, sees 
this!" he said as he ran upstairs. 
5. What do you think Antonio did next? 
a. He knocked down the card house. 
b. He went out to play with Chester. 
c. He brought his mother to see his card house. 
d. He b d t  a bigger card house. 
6. Why did Antonio tell Chester to go away? 
a. He was angry with Chester. 
b. He was afraid Chester would knock down the card house 
c. Chester was duty. 
d. Chester wasn't supposed to be in the basement. 
7. What happened just before Chester bounded downstairs? 
a. Antonio leaned two cards against the house. 
b. Antonio called his mother. 
c. Antonio went upstairs. 
d. Antonio put the last card on the house. 
8. Why did Antonio pick up one of the cards very slowly? 
a. It was the last card. 
b. He didn't want to knock down his masterpiece. 
c. Hewas tired. 
d. He was afmd Chester would grab it. 
D. Read the story. Then answer the questions. 
In 1985. the citizens of Boston. Massachusetts. began reporting a strange sight. 
They saw wild foxes, skunks. and raccoons living in their city. It was the oddest 
thing that had ever happened in Boston. 
Strangest of all was that the raccoons and skunks seemed to like a city better 
than the forest! They ate garbage and often stayed in water pipes or basements. 
At the time of the reports. nobody was able to count the exact number of wild 
animals. This is because the animals hid carefully and came out mostly at night. 
I. What is the main idea of the story? 
a. Foxes. skunks, and raccoons were seen living in Boston in 1985. 
b. Raccoons and skunks liked the city better than the forest. 
c. The wild animals in Baston came out mostly at night. 
d. The anlmals often lived in water pipes or basements. 
2. What sentence is an opinion? 
a. The raccoons and skunks ate garbage. 
b. It was the oddest thing that had happened in Boston. 
c. The animals hid carefully and came out at night. 
d. Nobody was able to count the wild animals. 
3. The author probably wrote this story to . 
a. entertain with a funny story about animals. 
b. describe the habits of raccoons and skunks. 
c. persuade the reader that raccoons, skunks. and foxes are dangerous. 
d. tell how some wild animals have moved to Boston. 
4. Which is the best summary of the second paragraph? 
a. The raccoons and skunks had become used to Boston and were hard to count. 
b. Skunks and raccoons enjoy living in basements. 
c. The citizens of Baston, Massachusetts. saw a very strange sight in 1985. 
d. Wild antmals must hide carefully to be safe. 
D. Read the story. Then z m ~ e r  the questions. 
Marty had a tenible tlme performing in the school play yesterday. During the 
flrst act. he forgot six lines. Then the curtain got stuck at the end of the second 
act. Marty didn't notice this. so he started to change his costume right in front of 
everybody. 
During the third act. Mar& was blinded be the spotlight and tripped over a chair. 
He fell into someone arid knocked her down. Toward the end, he ripped his 
pants. Marty has a good sense of humor. though, and laughed along wlth 
everyone else. 
5. What is the main idea of this s t o w  
a. During the first act. Marty forgot sixlines. 
b. Marty had a terrible time in the school play yesterday. 
c. Everybody laughed along with Marty. 
d. Marty changed his costume in front of the audience. 
6. Which sentence is an opinion? 
a. Marty has a good sense of humor. 
b. He fell into someone and knocked her down. 
c. The curtain got stuck at the end of the second act. 
d. Marty ripped his pants toward the end. 
7. The author probably wrote this story to 
a. persuade the reader that Marty is a good actor. 
b. describe all the actors in the school play. 
c. tell what Marty's play was about. 
d. entertain with a funny story about Marty.  
8. Which is the best summary of the f ~ t  paragraph? 
a. Marty forgot six lines in the school play. 
b. Marty tripped over a chair during the third act. 
c. Marty made a lot of mistakes during the first two acts of the school play. 
d. Marty thought the audience looked very funny. so he laughed at them. 
E. Choose the synonym or antonym for the underlined word in each sentence. 
1. Adria hauled on the boat's rope. 









3. Mr. Chang has a very harsh voice. 
A synonym for h a r s h  is 
c. clear 
d. pleasant 
4. Megan tore Scott's notebook pumosely. 
ant onyrn for 
c. excitedly 
d. angrily 
5. The cat crept silentlv through the bushes. 
An antonym for silentlv is 
c. curiously 
d. noisily 
6. Ann's coat was surprising@ c h e a ~ .  





F. Read each sentence. 'What is the meaning of the underlined word? 
1. "I11 get that fly yet!" declared Camilla, brandishing a rolled-up magazine. 
a. reading 
b. tearing 
C. waving - 
d dropping 





3. A film of dust covered the windows of the old house. 
a. thincoating 
b. strip of material used in photography 
c. movie 
dmist 
4. Mr. Ellis tried to drum the facts into his students' heads. 
a. play a hollow instrument 
b. teach by constantly repeating 
c. tap with a steady beat 
d. stir up interest 
5. I like to row out onto the lake in the early moming. 
a. move a boat using oars 
b. a quarrel 
c. things in a line 
d. a line of seats 
6. Patty has good conduct: she is always neat and polite. 
a. act of guiding 
b. lead a musical group 
c. way a person behaves 
d. allow electricity to pass through 
G. Read the story. Then ansurer the questions. 
Evan stood on the bridge above the brook He looked at the sparkling water and 
sighed. A black cloud had hung over him all day. First he had bruised his knee. 
Then he had scolded his little sister unfairly. Later he had lost his new watch. 
'Why me?" he asked. but the only reply was the rushing sound of the water. 
Suddenly, the water spoke very clearly. 'Things arentt so bad." it said. 'Your 
knee will feel better tomorrow. and so will your sister once you apologize. And. 
by the way. your watch is under your bed." 
1. How do your think Evan felt when he first stood on the bridge? 
a. surprised 
b. relieved 
c* ~ P W  
d. nervous 
2. Where does this story take place? 
a. in &ants mom 
b. at at lak 
c. ina kitchen 
d. by a brook 
3. The water is different from real water because it 
a. rnakes a rushing sound 
b. speaks clearly 
c. has a bridge over it 
d. sparkles 
4. Which means the same as the underlined words in the sto* 
a. The weather had been rainy. 
b. He had experienced bad fortune. 
c. A swarm of mosquitoes had followed him around. 
d. He had not been able to see clearly. 
G .  Read the story. Then answer the questions. 
Jules woke up and peered at his alarm clock. "Oh no - late for school again!" he 
exclaimed. quickly strapping on his jet pack. He gobbled some toast for 
breakfast, then shot out of the space station. As he floated toward school, Jules 
shook his head. "I can't beliwe I almost slept through the morning when I give 
my history report." he said. He made it to school in the nick of time. "Are you 
ready?" his teacher asked. Jules cleared his throat and nodded. ''Long ago. there 
was a strange and beautiful planet Earth," he began. 





6. What is the plot of this s t o w  
a. People from the planet Earth moved to a space station. 
b. Jules slept late and almost missed giving his history report. ' 
c. Students out in space learned to float. 
d. Jules was careless and forgot to study for school. 
7. In what way is Jules dmerent from a boy on this planet? 
a. He eats toast for breakfast. 
b. He goes to school. 
c. He lives in a space station. 
d. He uses an alarm clock. 
8. Which means the same as the underlined words in the story? 
a. without checking the time 
b. with plenty of extra time 
c. by stopping the clocks 
d. just barely in time 
H. Use this section of a dictionary page to answer the questions below. 
em*blern (em'bbm) n. an o b j m  or figure that identifies or represents something. 
em*bmce (em briis') v:I. to take or hold in the arms as a sign of affection. 2. to 
surround: Stone wails embrace the panure. 3~ to accept eagerly: Andrew embraced 
the opportunity to fravel. -n. 1. a friendly or loving hug. 
em*bmi.dn (em broi'dar) v. I. to decorate fabric with a needle and yam. 2. to 
make more interesting by adding dtiaiis. 
w 
st: Zpe; c e  end: mC; it: ice; hot; 51d: f& p u ~  cGte; rhle; oil; oa; up; tbm; sing; 
Chin; @s; hw in whirs- th in tnamre, The symbd a stands for the sound of a in 
about, e in taken, i in p a d ,  o in lemon, and u in circus. 
1. What does the word emblem mean? 
a. to decorate fkbric with a needle and yann 
b. a friendly or loving hug 
c. to accept eagerly 
d. an object that represents samething 
2. The ftrst sounds like the 
3. WNrh meaning of embrace is used in the sentence beloxf? 
The mountains gnbracc: the quiet green valley below. 
a v. 1 
b. v. 2 
c v.3 
d n l  
4. In another part of the dictionary, under which guide words would you look to 
find the word profile? 
a. probable - probate 
b. problem - proceed 
c. product - progress 
d. prohibit - proof 
I. Read each set of directions. Choose the picture that shows the directions were 
followed correctly. 
1. Draw a triangle. Draw a square around the Mangle. Draw another m g e  
around the square. 
2. Draw a redangle. Draw a circle outside each comer of the rectangle. Draw an 
"X" to the left of each circle. 
3. Draw a circle. Draw a triangle inside the circle. Draw a square inside the 
triangle. Draw an "X' inside the square. 
0 0 0 @ 
4. Draw a square. Draw a line through the middle of the square. Draw a txiangle 
to the right of the square. Draw a dot in the middle of the triangle. 
J. Use the diagram to answer the questions below. 
1. The part to which the rudder is attached is called the 
a. nose cone 
b. lower vertical fin 
c* en&ir]E 
d. elevator 
2. Where is the mooring attachment located? 
a. above the air scoop 
b. under the gondola 
c. on the nose cone 
d. next to the air vahre 
3. Another name for the cabin is the 
a. gondola 
b. helium valve 
c. gasbag 
d. elevator 
4. Where is the engine located? 
a. next to the helium valve 
b. behind the cabin 
c. inside the air scoop 
d. right above the horizontal fin 
K. Use the table to answer the questions below. 
1. Which month has the same average weather as June? 
Average Monthly Weather in Auckland. New M a n d  























3. What is the average low temperature in F degrees in March? 
CO 
a lldegrees 
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APPENDIX C 
Procedures for Administering the Test 
A critical requirement in criterion-referenced testing is that 
students understand exactly what they are expected to do. In order to 
administer the test efficiently and make directions understandable, 
the teacher should become familiar with the directions and the test 
items before the test is given. In addition, the teacher should closely 
monitor the students' test taking behavior to make sure that each 
child is following the directions, is on the correct item, and is 
marking the test form correctly. 
Lighting, ventilation, and space should contribute t o  the comfort 
of the setting in which the test is administered. Effort should also be 
made to minimize distractions such as noise or activities that draw the 
students' attention frorn the test. 
The items on this test are not timed. This test should be 
administered in more than one sitting depending upon the needs of 
the students. Two sessions of forty minutes should give all students 
ample time for the completion of this test. An additional ten minutes 
should be scheduled for each testing session to allow time for 
distributing and collecting material. 
APPENDIX D 
Raw Score 
Distr ict  Gender TTL RSA TTL RSB 
I D #  D i s t r i c t  Gender TTL RSA TTL RSB 
Variable L a b e l s  : 
I D  S t u d e n t  I d e n t i f i c a t i o n  Number 
D i s t r i c t  School  D i s t r i c t  
Gender S t u d e n t  Gende r  
TTL RSA T o t a l  Raw S c o r e  T e s t  A 
TTL RSB T o t a l  Raw S c o r e  T e s t  B 
D i s t r i c t  0 - Harmony; 1 - Mabel-Canton 
